Diorganosilicon(IV) derivatives of N-(alkyl)-2-mercaptoacetamides having general formula [R'N(H)COCH 2 S] 2 Si(CH 3 ) 2 where R'=n-C 3 H 7 , iso -C3H7, n-C 4 H 9 and sec-C 4 H 9 , have been synthesized by the interaction of dimethylsilicon(IV) dichloride with the sodium salt of N-(alkyl)-2-mercaptoacetamides in 1:2 stoichiometric ratio. The resulting compounds were characterized by elemental analysis, molecular weight measurements and a penta-coordinated geometry around silicon atom has been proposed on the basis of IR and NMR ('Η, n C and 59 Si) spectral data.
Introduction
Tetra-coordination appears to dominate the silicon chemistry and a number of compounds of the type RjSi(L-L) and R 2 Si(L-L) 2 (L-L-is a bidentate ligand) are known with a tetra-coordinated silicon atom at the centre. [l-6] In all these cases the ligand behave as monodentate. However, in some of R 2 Si(L-L) 2 type compounds, the silicon atom is hexa-coordinated due to the bidentate behaviour of the ligand moiety. [2, 7, 8] Although a number of penta-coordinated compounds of silicon have been reported, no such reports about the penta-coordination in compounds of the type [R 2 Si(L-L) 2 ] are available in the literature.
In the present communication, we report the synthesis, characterization and structural elucidation of some new five-coordinated diorganisilicon(IV) derivatives of bidentate ligands, N-(alkyl)-2-mercaptoacetamides.
Materials and Methods
All the reactions were carried out under anhydrous conditions. Dimethylsilicondichloride was distilled before use. The ligands used in the investigation were synthesized by the literature method [9] Elements (Si, Ν & S) were analyzed by the literature method [10] . Moelcular weight measurement were carried out on a Knauer Vapour Pressure Osmometer in CHCI3 solution at 45°C. IR spectra were recorded as nujol mull in the range 4000-200 cm" 1 on a Perkin Elmer 577 spectrophotometer. The 'H NMR spectra were recorded in CDCI3 solution whereas l3 C and 29 Si NMR spectra were recorded in CHCI3 solution on a 90 MHz JEOL FX-90Q spectrometer using TMS as an internal reference.
Since all these complexes have been synthesized by a similar route, the synthesis of one representative complex is described below and the synthetic details and analytical data of the analogous compounds are summarized in Table I . A weighed amount of Na (0.46g, 20.00 mmol) was reacted with -15 ml methanol and then the benzene solution of n-C 3 H 7 N(H)COCH 2 SH (2.64 g, 19.81 mmol) was added. The reaction mixture was refluxed for ~4hr. To the above reaction mixture, a benzene solution of Me 2 SiCl 2 (I.28g, 9.91 mmol) was added dropwise with constant stirring. The reaction started at the room temperature and was found to be slightly exothermic. To ensure the completion of the reaction, the reaction mixture was refluxed for an hr. The precipitated NaCI was filtered off and the filtrate was dried under reduced pressure to yield a viscous lemon yellow compound. The product was purified by dissolving in chloroform followed by the addition of
R. Singh, R.K. Sharma, Y. Singh and A.K. Rai Synthesis and Characterization of Pentacoordinated Bis[N-Alkyl-2-Mecraptoacetamide] Diorganosilicon(IV) Compounds
pet. ether, a viscous layer of the compound was formed. The solvent was decanted off and the compound was dried under vacuo, yield = 83%.
Results and Dicussion
The interaction of dimethylsilicon(IV) dichloride with the sodium salt of N-(alkyl)-^-mercaptoacetamides in 1 : 2 molar ratio in refluxing benzene solution yields the corresponding diorganosilicon (IV) compounds: (2), n-C4H9(3) and sec-C4H9(4)] These derivatives are found to be light yellow to lemon-yellow coloured viscous masses, soluble in common organic solvents and of monomeric nature in chloroform solution at 45°C.
IR Spectra
The IR spectra of the N-(alkyl)-2-mercaptoacetamides show a weak intensity band at 2520-2500 cm" 1 due to the SH group. This band is found to be absent in the spectra of their diorganosilicon(IV) derivatives . Appearance of a new band in the region 550-540 cm' 1 , which may be assigned to vSi-S, indicates the deprotonation of -SH and the formation of Si-S bond. (ll) The spectra of the ligands exhibit a medium intensity band at -3000 cm' 1 due to the NH stretching mode. This band is shifted towards lower wavenumber (50-40 cm" 1 ) in the spectra of the corresponding dimethylsilicon (IV) derivatives. This shift may be ascribed to the coordination of the nitrogen atom of the ligand moiety to the central silicon atom. Formation of silicon nitrogen bonds is supported by the appearance of a new vSi <-Ν band for [11] at ~580 cm" 1 band, in the spectra of the corresponding diorganosilicon(IV) derivatives, indicates that the carbonyl oxygen does not take part in the bonding whereas the position of amide-I and amide-II stretching bands shift towards lower frequencies, indicating the involvement of amide nitrogen in the bonding. The observed medium intensity band in the region 850-820 cm" 1 may be assigned to the vSi-C mode [12] .
'HNMR Spectra
In the spectra of the dimethylsilicon(IV) compounds, the disappearance of the signal for the mercapto group proton, suggests the depiuionation of -SH and confirms the formation of Si-S bond. The Si-S bond formation is further supported by the downfield shift (~0.6 ppm) in the -CH2S proton signal. In the spectra of the compounds, two signals are observed for the -NH protons. The appearance of two signals (Table II) may be due to the presence of N-H proton in two different invironment. A downfield shift of δ 0.69 to 1.89 ppm .in the position of both the -NH proton signals in the spectra of dimethylsilicon(IV) compounds as compared to their position in the spectra of ligands may be attributed to the participation of the nitrogen atom in the bonding. The signals for the alkyl group protons attached to nitrogen also experience a downfield shift, which further supports the involvement of nitrogen atom in the bonding.
The alkyl protons attached to nitrogen should also be in different environment because of the presence of the -NH protons in different environment. Thus two sets of signals are expected for the alkyl protons attached to nitrogen. Surprisingly, only one set of signal is observed in the spectra of these derivatives. The most probable explanation for the appearance of only one set of signal for the alkyl protons attached to nitrogen may be ascribed to the fast exchange of alkyl groups. However, two signals for each alkyl carbons have been observed in 13 C NMR spectra of the compounds.
The signal due to the methyl protons linked to the central silicon atom has been observed at ~ δ 0.13 ppm, which indicates that the methyl groups attached to silicon are in the same environment or rapidly exchanged.
C NMR Spectra
The l3 C NMR spectra of diorganosilicon(IV) derivatives exhibit two sets of signals for the carbonyl carbon (Table III) The downfield shift in the position of the -CH 2 S carbon signal indicates the involvement of the sulphur atom in the bonding. The presence of two signals for the -CH 2 S carbon also supports the existence of two heterotopic -CH 2 groups.
The signal due to methyl carbon linked with central silicon atom has been observed at δ (-) 4.54-(->4.87 ppm. where R' = n-C 3 H 7 (l), iso-C 3 H 7 (2), n-C 4 H 9 (3) and sec-C 4 H 9 (4). 
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coordination around the central silicon atom in these compounds may be explained by assuming that one of the two ligand moieties present in the complex molecule behaves as bidentate whereas the second ligand moiety attaches itself with silicon monodentately. Similar behaviour of ligand moieties has been observed in a number of diorganotin(IV) derivatives ofbidentate ligands [15] .
